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(54) VIDEO DISPLAY PROCESSING METHOD FOR ELECTRONIC DISPLAY AND ITS DEVICE 

(57)Abstract: 

PURPOSE: To suppress the black and white collapses of a 
screen, to improve the contrast of the screen and to 

improve image quality when video is displayed on electronic ^ 
displays such as an LCD and a PDP. etc. 
CONSTITUTION: This method and device are a video 
display processing method and its device in which video is 
possible to be displayed by performing an input/output 
characteristic conversion for an input video signal according 
to the characteristic of an electronic display. A one-field 
delay is performed for an input video signal (RGB digital 
video signal) in a one-field delay part 1 and the luminance 
signal of the input video signal is detected in a luminance 
signal detection circuit 3. By the luminance signal, the same 
signal level is counted in a histogram calculation circuit 4 
and the histogram of the video signal is prepared for every 
field. In an input/output characteristic calculation circuit 5, 
the input/output characteristic data of an input/ output 
characteristic conversion circuit 2 according to the average 
value (APL ; average video level) and the dispersion (or 

standard deviation) of the histogram is calculated. The sum total of the histogram is calculated, 
added to the input/output characteristic data by a prescribed ratio and the final input/output 
characteristic data of the input/output characteristic conversion circuit 2 is obtained. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When carrying out input-output-behavioral-characteristics conversion of the input video 
signal according to the property of an electronic display, Count the number of pixels for every signal 
level of this with this input video signal, and a histogram is created. Obtain the average value of the 
created this histogram, and distribution, and input-output-behavioral-characteristics data are determined 
based on this profit **** average value or distribution. The graphic display art of the electronic display 
characterized by having computed **** of said histogram, having added this **** to said input-output- 
behavioral-characteristics data at a predetermined rate, and considering as the data for said input-output- 
behavioral-characteristics conversion. 

[Claim 2] It is the graphic display art of the electronic display which carries out input-output-behavioral- 
characteristics conversion of the input video signal according to the property of an electronic display, 
said input video signal — the 1 field — or, while one fi-ame is delayed Detect the luminance signal of said 
input video signal, count the number of pixels for every same signal level of a video signal with the this 
detected luminance signal, and a histogram is created. Compute the average value of the created this 
histogram, and distribution, and input-output-behavioral-characteristics data are computed according to 
this average value and distribution. Compute **** of said histogram, add to said input-output- 
behavioral-characteristics data at a predetermined rate according to separation of this and it is 
considering as the data for said input-output-behavioral-characteristics conversion. The graphic display 
art of the electronic display characterized by carrying out input-output-behavioral-characteristics 
conversion of said 1 field or video signal delayed one fi-ame using these data. 
[Claim 3] It is the graphic display processor of the electronic display which carries out input-output- 
behavioral-characteristics conversion of the input video signal according to the property of an electronic 
display. Said input video signal The 1 field or a delay means by which one frame is delayed, A 
luminance-signal detection means to detect the luminance signal of said input video signal, and a 
histogram calculation means to compute a histogram by considering the number of pixels as a count for 
every same signal level of a video signal with the this detected luminance signal, Compute the average 
value of the computed this histogram, and distribution, and input-output-behavioral-characteristics data 
are computed according to the this computed average value. The input-output-behavioral-characteristics 
calculation means which adds to said input-output-behavioral-characteristics data computed previously 
at a predetermined rate according to separation of said histogram, and is acquired with the data for said 
input-output-behavioral-characteristics conversion, the graphic display processor of the electronic 
display characterized by having the input-output-behavioral-characteristics conversion means which 
carries out input-output-behavioral-characteristics conversion of the video signal delayed by said delay 
means with the data for this profit **** input-output-behavioral-characteristics conversion according to 
the property of said electronic display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the graphic display processing technique in the 
electronic displays (LCD (liquid crystal display panel), PDP (plasma display panel), etc.) used for 
television etc., and relates to the graphic display art of the electronic display which attains high 
definition-ization of an electronic display in detail especially, and its equipment. 
[0002] 

[Description of the Prior Art] When displaying the image by the input video signal on an electronic 
display, for example, a liquid crystal display panel (it is described as Following LCD) and a plasma 
display panel (it is described as Following PDP), according to the properties (gamma property etc.) of an 
electronic display, signal processing of the input video signal is carried out to predetermined. 
[0003] If it is in this signal processing, generally input-output-behavioral-characteristics transform 
processing for a gamma correction is performed, for example to the video signal (RGB digital video 
signal) of television etc., and the display of the proper image by this video signal to an electronic display 
is enabled. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, it is difficult for the actual condition for LCD 
and PDP to run short of the contrast arid the brightness of the display image generally among the above- 
mentioned electronic displays as compared with other electronic displays, and to acquire a good image. 
[0005] Moreover, in the above-mentioned electronic display, in order to stop power consumption 
uniformly in consideration of a life etc., when not bright on the whole (i.e., when dark in the whole 
screen), ttie brightness of the peak of a display image also becomes [ a display image ] low, the image 
quality of a display image deteriorates, for example, it will be in the condition of black crushing. 
[0006] This invention can be made in view of the above-mentioned technical problem, and that object 
can suppress black crushing of a display image, and white crushing, and the contrast of a screen can be 
improved, and it is in offering the graphic display art of the electronic display which enabled it to 
acquire a high-definition image, and its equipment. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the graphic display art 
of the electronic display of this invention, and its equipment When carrying out input-output-behavioral- 
characteristics conversion of the input video signal according to the property of an electronic display, the 
number of pixels is counted for every same signal level with this input video signal, a histogram is 
created, the average value of a histogram and distribution which were this created are obtained, and 
input-output-behavioral-characteristics data are determined based on this profit **** average value or 
distribution, and let it be a summary to have considered as the data for said input-output-behavioral- 
characteristics conversion. 
[0008] 

[Function] According to the above-mentioned means, the number of pixels counts with a counter for 
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every same signal level of this input video signal with the luminance signal of an input video signal, and 
it is totaled by every 1 FIRUDO (or one frame), and the histogram of an input video signal (the same 
signal level) is created. While the average of this histogram and distribution are computed with an input- 
output-behavioral-characteristics calculation means, input-output-behavioral-characteristics data are 
computed based on this average and distribution. 

[0009] In this case, although the above-mentioned input-output-behavioral-characteristics data are 
obtained for example, by y=l/2- (x/c) (gamma **), this c value is determined according to the average 
of a histogram, and a gamma value is determined according to distribution of a histogram. It is added to 
the input-output-behavioral-characteristics data which **** of that histogram was computed and were 
computed by the above place at a predetermined rate according to that separation in this **** on the 
other hand. Input-output-behavioral-characteristics conversion (a gamma correction is included) of the 
input of an input video signal is enabled to an electronic display with this input-output-behavioral- 
characteristics data. 

[0010] Thus, since it is determined according to the average of a histogram, and distribution as data for 
carrying out input-output-behavioral-characteristics conversion of the input video signal, black crushing 
of a screen is suppressed, and white crushing is suppressed, and an image is acquired for the fitness of 
contrast. 

[001 1] And contrast increases more and the image of high contrast is acquired from the distribution 
condition of a histogram adding to the input-output-behavioral-characteristics data previously computed 
at a rate predetermined [ corresponding to the separation even if as complicated as many crests ] in **** 
of a histogram, and considering as final input-output-behavioral-characteristics data. 

[0012] 

[Example] The graphic display art of the electronic display of this invention, and its equipment The 
brightness of a screen etc. can be judged by the average value (APL; average picture level) of the 
histogram which counts the number of pixels and is obtained for every same signal level of an input 
video signal (RGB digital video signal), and its distribution (or standard deviation). That is, it notes that 
the brightness of a screen etc. is reflected in the average and distribution. In order to display the image 
by the input video signal on an electronic display, when carrying out input-output-behavioral- 
characteristics conversion of this input video signal, While computing input-output-behavioral- 
characteristics data based on the APL and distribution, **** of the histogram is computed, respectively, 
each **** is added to previous input-output-behavioral-characteristics data at a predetermined rate, and 
the data for the above-mentioned input-output-behavioral-characteristics conversion are determined as 
every 1 field (or one frame). 

[0013] As shown in drawin g 1 , therefore, the graphic display processor of this electronic display 1 field 
delay section 1 delayed the 1 field in an input video signal (RGB digital video signal), RAM2a for 
performing input-output-behavioral-characteristics transform processing (gamma correction etc.) to this 
delayed video signal, 2b, and the input-output-behavioral-characteristics conversion circuit 2 that 
consists of 2c, The luminance-signal detector 3 which detects the luminance signal of an input video 
signal, and the histogram calculation circuit 4 which computes a histogram for every field by counting 
the number of pixels for every signal level of a video signal with this detected luminance signal. The 
average value of this computed histogram, i.e., APL, (average picture level), and distribution (or 
standard deviation) are computed. While computing input-output-behavioral-characteristics data based 
on these APL and distribution It has the input-output-behavioral-characteristics calculation circuit 5 
which computes **** of a histogram, and computes the final input-output-behavioral-characteristics 
data (data for carrying out input-output-behavioral-characteristics conversion of the video signal) of the 
input-output-behavioral-characteristics conversion circuit 2 by adding this **** to the input-output- 
behavioral-characteristics data previously computed at a predetermined rate according to the separation. 
[0014] In addition, a histogram is computed to the level of each input video signal, as shown in the 
continuous-line curve of drawing 2 , and the broken-line curve of drawing 3 . 
[0015] Next, if actuation of the graphic display processor of the electronic display of the above- 
mentioned configuration is explained in detail with reference to drawing 2 and property drawing of 
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drawing 3 , the image by the RGB digital video signal (RGB video signal (8 bits thru/or 10 bits)) which 
carried out predetermined processing of the television signal (NTSC signal), for example shall be 
displayed on electronic displays (LCD, PDP, etc.). 

[0016] At this time, 1 field of 1 field delay sections 1 is delayed, and they output that RGB digital video 
signal (it is described as an input video signal below) to the input-output-behavioral-characteristics 
conversion circuit 2. On the other hand, the luminance-signal detector 3 inputs 6 of an input video signal 
thru/or the data for 8 bits (a high order 6 thru/or 8 bit data), and detects the luminance signal of this 
input video signal The histogram calculation circuit 4 is a counter, and counts the number of signals for 
every same signal level of an input video signal with the detected luminance signal, and totals it for 
every field, and creates a histogram (for example, shown in drawing 2 ). 

[0017] In addition, when an input video signal is what is depended on an NTSC signal, the luminance 
signal Y detected in the luminance-signal detector 3 is usually the rate of Y=0.30R+0.59G+0.11B, but in 
this invention, even if that luminance signal is Ya=R+G+B, tiie almost same effectiveness is acquired. 
[0018] Moreover, input-output-behavioral-characteristics conversion is carried out, and when output 
signals, i.e., the signal to output, are 8 bit patterns, 6 bits thru/or 8 bits of the signal level for creating the 
histogram are enough. 

[0019] furthermore ~ when displaying the image by the NTSC signal by general 480x680 pixels, even if 
the pixel block for obtaining the frequency (output level) of the histogram sets a 3 2x3 2-pixel block to 
one, that is, computes APL and a variance by making 1 pixel of the pixel block into representation - the 
above - it is not so much different from the case of the histogram which counts the number of pixels 
and is obtained for every same signal level. Therefore, you may make it compute a histogram by taking 
1 pixel from 1/16x1/16 thru/or 1 / 32x1 / 32 pixels. 

[0020] The input-output-behavioral-characteristics calculation circuit 5 determines the gamma value 
(0.1-6.0) of input-output behavioral characteristics according to this distribution, and determines the 
value c from which the output level of the equipment concerned is set to the one half [ greatest ] 
according to that APL while it computes that distribution and APL with the histogram computed for 
every above-mentioned field. Furthermore, based on the gamma value and value c which were they- 
determined, the data for input-output-behavioral-characteristics conversion will be computed by the one 
following, and it will write in each RAM2a of the input-output-behavioral-characteristics conversion 
circuit 2, 2b, and 2c, respectively. 
[0021] 
[Equation 11 

In one above, the value and gamma from which the output level of input-output-behavioral- 
characteristics conversion and x are set to the input level of input-output-behavioral-characteristics 

conversion, and c is set to y=l/2 by y mean gamma (gamma) value. 

[0022] In this case, in the input-output-behavioral-characteristics calculation circuit 5, once memorizing 
the histogram by which calculation was carried out [ above-mentioned ] to internal RAM, according to 
the fixed formula which incorporates the data of this RAM for a data-processing means (MPU), and is 
shown in one above, the value (data) of input-output behavioral characteristics is calculated. In addition, 
what is necessary is just to use the formula of the ellipse smoothly connected with one above by one 
above, when the predetermined value (data) of a high level exceeds an output level. 
[0023] On the other hand, **** of a histogram is added to the input-output-behavioral-characteristics 
data (input-output-behavioral-characteristics data computed by several 1) previously computed at a 
predetermined rate according to the degree of separation. 

[0024] When a histogram is the form shown in the continuous-line curve of .drawing_2 as a result, it 
considers as the input-output-behavioral-characteristics data which the gamma value of the input-output 
behavioral characteristics of the place (part shown in the arrow heads A and B of this drawing) by **** 
of a histogram becomes large, that is, are shown in the continuous-line curve of drawing 3 . In addition, 
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in case it adds at an above-mentioned predetermined rate, according to separation of the histogram of 
each crest, it considers as a fixed rate, separation of the histogram of an output becomes excessive, and it 
is made not to spoil the image by the original video signal. 

[0025] The input-output-behavioral-characteristics data shown in the continuous line of this drawing.3 
are written in each RAM2a of the input-output-behavioral-characteristics conversion time 2, 2b, and 2c 
for every field, and input-output-behavioral-characteristics conversion of the input video signal by 
which 1 field delay is carried out is carried out according to that input-output-behavioral-characteristics 
data. Therefore, the contrast of a display image will be reinforced, that is, contrast will be improved. 
[0026] Thus, in case input-output-behavioral-characteristics conversion of the input video signal is 
carried out according to the property of an electronic display, it creates the histogram of this video signal 
for every field with the luminance signal of an input video signal (RGB digital video signal), and based 
on distribution and APL of this histogram, according to separation of that histogram, it adds that **** to 
the input-output-behavioral-characteristics data of an above place at a predetermined rate, and it hot only 
computes input-output-behavioral-characteristics data, but obtains the final input-output-behavioral- 
characteristics data of the input-output-behavioral-characteristics conversion circuit 2. 
[0027] therefore - for example, even if it is electronic DIPUREI, such as PDP with a small dynamic 
range, black crushing of a display image and white crushing can be suppressed, the contrast of a display 
image can be improved, as a result a high-definition image can be acquired. 

[0028] Even when a histogram is the form of many crests, the contrast of a display image is reinforced, 
that is, the contrast of a screen can be improved, and, moreover, the image of near and high contrast is 
extremely obtained by the subject-copy image. 

[0029] For example, as shown in the broken-line curve of drawing 3 , when separation of a histogram is 
large, as the component of the input-output behavioral characteristics by **** of a histogram increases, 
that is, it is shown in the continuous-line curve of this drawing, the gamma value of the part 
corresponding to each crest is large, and it is because the gamma value of the part between each crest 
becomes small at reverse. 

[0030] In addition, although the input-output-behavioral-characteristics data of the input-output- 
behavioral-characteristics conversion circuit 2 are computed for every field of an input video signal and 
input-output-behavioral-characteristics conversion (a gamma correction is included) of the input video 
signal is carried out for every field of this in the above-mentioned example, you may make it obtain the 
data of input-output behavioral characteristics for every fi*ame of an input video signal. In this case, that 
configuration that can be processed for every firame then the same operation as the above-mentioned 
example, and effectiveness can be acquired for each circuit. 
[0031] 

[Effect of the Invention] As explained above, this invention is the graphic display art of the electronic 
display which carries out input-output-behavioral-characteristics conversion according to the property of 
an electronic display, and enables the display of an image of an input video signal, and its equipment. In 
order to display the image by the input video signal on an electronic display, when carrying out input- 
output-behavioral-characteristics conversion of this input video signal. While computing input-output- 
behavioral-characteristics data based on the APL and distribution Since **** of the histogram is added 
to previous input-output-behavioral-characteristics data at a predetermined rate according to separation 
and the data for the above-mentioned input-output-behavioral-characteristics conversion were 
determined as every 1 field (or one fi-ame) For example, even if it is electronic DIPUREI, such as PDP 
with a small dynamic range Black crushing of a display image and white crushing can be suppressed, 
and the contrast of a display image can be improved. As a result, a high-definition image can be 
acquired, and even when a histogram is the form of many crests, the contrast of a display image is 
reinforced, that is, the contrast of a screen can be improved, and, moreover, the image of near and high 
contrast is extremely obtained by the subject-copy image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the graphic display processing technique in the 
electronic displays (LCD (liquid crystal display panel), PDP (plasma display panel), etc.) used for 
television etc., and relates to the graphic display art of the electronic display which attains high 
defmition-ization of an electronic display in detail especially, and its equipment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] When displaying the image by the input video signal on an electronic 
display, for example, a liquid crystal display panel (it is described as Following LCD) and a plasma 
display panel (it is described as Following PDP), according to the properties (gamma property etc.) of an 
electronic display, signal processing of the input video signal is carried out to predetermined. 
[0003] If it is in this signal processing, generally input-output-behavioral-characteristics transform 
processing for a gamma correction is performed, for example to the video signal (RGB digital video 
signal) of television etc., and the display of the proper image by this video signal to an electronic display 
is enabled. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



THIS PAGE BUNK (usm» 



Page 1 of 1 



* NOTICES * 

Japan Patent Of£ice is not responsible £or any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, this invention is the graphic display art of the electronic 
display which carries out input-output-behavioral-characteristics conversion according to the property of 
an electronic display, and enables the display of an image of an input video signal, and its equipment, 
and in order to display the image by the input video signal on an electronic display, in case it carries out 
input-output-behavioral-characteristics conversion of this input video signal, it computes input-output- 
behavioral-characteristics data based on that APL and distribution. On the other hand, since **** of the 
histogram is added to previous input-output-behavioral-characteristics data at a predetermined rate 
according to separation and the data for the above-mentioned input-output-behavioral-characteristics 
conversion were determined as every 1 field (or one frame) For example, even if it is electronic 
DIPUREI, such as PDF with a small dynamic range Black crushing of a display image and white 
crushing can be suppressed, and the contrast of a display image can be improved. As a result, a high- 
definition image can be acquired, and even when a histogram is the form of many crests, the contrast of 
a display image is reinforced, that is, the contrast of a screen can be improved, and, moreover, the image 
of near and high contrast is extremely obtained by the subject-copy image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, it is difficult for the actual condition for LCD 
and PDF to run short of the contrast and the brightness of the display image generally among the above- 
mentioned electronic displays as compared with other electronic displays, and to acquire a good image. 
[0005] Moreover, in the above-mentioned electronic display, in order to stop power consumption 
uniformly in consideration of a life etc., when not bright on the whole (i.e., when dark in the whole 
screen), the brightness of the peak of a display image also becomes [ a display image ] low, the image 
quality of a display image deteriorates, for example, it will be in the condition of black crushing. 
[0006] This invention can be made in view of the above-mentioned technical problem, and that object 
can suppress black crushing of a display image, and white crushing, and the contrast of a screen can be 
improved, and it is in offering the graphic display art of the electronic display which enabled it to 
acquire a high-definition image, and its equipment. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, the graphic display art 
of the electronic display of this invention, and its equipment When carrying out input-output-behavioral- 
characteristics conversion of the input video signal according to the property of an electronic display, the 
number of pixels is counted for every same signal level with this input video signal, a histogram is 
created, the average value of a histogram and distribution which were this created are obtained, and 
input-output-behavioral-characteristics data are determined based on this profit **** average value or 
distribution, and let it be a summary to have considered as the data for said input-output-behavioral- 
characteristics conversion. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

OPERATION 

[Function] According to the above-mentioned means, the number of pixels counts with a coimter for 
every same signal level of this input video signal with the luminance signal of an input video signal, and 
it is totaled by every 1 FIRUDO (or one frame), and the histogram of an input video signal (the same 
signal level) is created. While the average of this histogram and distribution are computed with an input- 
output-behavioral-characteristics calculation means, input-output-behavioral-characteristics data are 
computed based on this average and distribution. 

[0009] In this case, although the above-mentioned input-output-behavioral-characteristics data are 
obtained for example, by y=l/2- (x/c) (gamma **), this c value is determined according to the average 
of a histogram, and a gamma value is determined according to distribution of a histogram. It is added to 
the input-output-behavioral-characteristics data which **** of that histogram was computed and were 
computed by the above place at a predetermined rate according to that separation in this **** on the 
other hand. Input-output-behavioral-characteristics conversion (a gamma correction is included) of the 
input of an input video signal is enabled to an electronic display with this input-output-behavioral- 
characteristics data. 

[0010] Thus, since it is determined according to the average of a histogram, and distribution as data for 
carrying out input-output-behavioral-characteristics conversion of the input video signal, black crushing 
of a screen is suppressed, and white crushing is suppressed, and an image is acquired for the fitness of 
contrast. 

[001 1] And contrast increases more and the image of high contrast is acquired from the distribution 
condition of a histogram adding to the input-output-behavioral-characteristics data previously computed 
at a rate predetermined [ corresponding to the separation even if as complicated as many crests ] in **** 
of a histogram, and considering as final input-output-behavioral-characteristics data. 

[Translation done.] 
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EXAMPLE 



[Example] The graphic display art of the electronic display of this invention, and its equipment The 
brightness of a screen etc. can be judged by the average value (APL; average picture level) of the 
histogram which counts the number of pixels and is obtained for every same signal level of an input 
video signal (RGB digital video signal), and its distribution (or standard deviation). That is, it notes that 
the brightness of a screen etc. is reflected in the average and distribution. In order to display the image 
by the input video signal on an electronic display, when carrying out input-output-behavioral- 
characteristics conversion of this input video signal. While computing input-output-behavioral- 
characteristics data based on the APL and distribution, **** of the histogram is computed, respectively, 
each **** is added to previous input-output-behavioral-characteristics data at a predetermined rate, and 
the data for the above-mentioned input-output-behavioral-characteristics conversion are determined as 
every 1 field (or one frame). 

[0013] As shown in drawing 1 , therefore, the graphic display processor of this electronic display 1 field 
delay section 1 delayed the 1 field in an input video signal (RGB digital video signal), RAM2a for 
performing input-output-behavioral-characteristics transform processing (gamma correction etc.) to this 
delayed video signal, 2b, and the input-output-behavioral-characteristics conversion circuit 2 that 
consists of 2c, The luminance-signal detector 3 which detects the luminance signal of an input video 
signal, and the histogram calculation circuit 4 which computes a histogram for every field by counting 
the number of pixels for every signal level of a video signal with this detected luminance signal, The 
average value of this computed histogram, i.e., APL, (average picture level), and distribution (or 
standard deviation) are computed. While computing input-output-behavioral-characteristics data based 
on these APL and distribution It has the input-output-behavioral-characteristics calculation circuit 5 
which computes **** of a histogram, and computes the final input-output-behavioral-characteristics 
data (data for carrying out input-output-behavioral-characteristics conversion of the video signal) of the 
input-output-behavioral-characteristics conversion circuit 2 by adding this **** to the input-output- 
behavioral-characteristics data previously computed at a predetermined rate according to the separation. 
[0014] In addition, a histogram is computed to the level of each input video signal, as shown in the 
continuous-line curve of drawing 2 , and the broken-line curve of drawing 3 . 
[0015] Next, if actuation of the graphic display processor of the electronic display of the above- 
mentioned configuration is explained in detail with reference to drawi ng 2 and property drawing of 
drawin g 3 , the image by the RGB digital video signal (RGB video signal (8 bits thru/or 10 bits)) which 
carried out predetermined processing of the television signal (NTSC signal), for example shall be 
displayed on electronic displays (LCD, PDP, etc.). 

[0016] At this time, 1 field of 1 field delay sections 1 is delayed, and they output that RGB digital video 
signal (it is described as an input video signal below) to the input-output-behavioral-characteristics 
conversion circuit 2. On the other hand, the luminance-signal detector 3 inputs 6 of an input video signal 
thru/or the data for 8 bits (a high order 6 thru/or 8 bit data), and detects the luminance signal of this 
input video signal. The histogram calculation circuit 4 is a counter, and counts the number of signals for 
every same signal level of an input video signal with the detected luminance signal, and totals it for 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



THIS PAGE BLANK (uspto) 



Page 2 of 3 



every field, and creates a histogram (for example, shown in drawing 2 ). 

[0017] In addition, when an input video signal is what is depended on an NTSC signal, the luminance 
signal Y detected in the luminance-signal detector 3 is usually the rate of Y=0.30R+0.59G+0.1 IB, but in 
this invention, even if that luminance signal is Ya=R+G+B, the almost same effectiveness is acquired. 
[0018] Moreover, input-output-behavioral-characteristics conversion is carried out, and when output 
signals, i.e., the signal to output, are 8 bit patterns, 6 bits thru/or 8 bits of the signal level for creating the 
histogram are enough. 

[0019] furthermore — when displaying the image by the NTSC signal by general 480x680 pixels, even if 
the pixel block for obtaining the frequency (output level) of the histogram sets a 32x32-pixel block to 
one, that is, computes APL and a variance by making 1 pixel of the pixel block into representation — the 
above ~ it is not so much different fi'om the case of the histogram which counts the number of pixels 
and is obtained for every same signal level. Therefore, you may make it compute a histogram by taking 
1 pixel from 1/16x1/16 thru/or 1 / 32x1 / 32 pixels. 

[0020] The input-output-behavioral-characteristics calculation circuit 5 determines the gamma value 
(0.1-6.0) of input-output behavioral characteristics according to this distribution, and determines the 
value c from which the output level of the equipment concemed is set to the one half [ greatest ] 
according to that APL while it computes that distribution and APL with the histogram computed for 
every above-mentioned field. Furthermore, based on the gamma value and value c which were they- 
determined, the data for input-output-behavioral-characteristics conversion will be computed by the one 
following, and it will write in each RAM2a of the input-output-behavioral-characteristics conversion 
circuit 2, 2b, and 2c, respectively. 
[0021] 
[Equation 1] 

In one above, the value and gamma from which the output level of input-output-behavioral- 
characteristics conversion and x are set to the input level of input-output-behavioral-characteristics 
conversion, and c is set to y=l/2 by y mean gamma (gamma) value. 

[0022] In this case, in the input-output-behavioral-characteristics calculation circuit 5, once memorizing 
the histogram by which calculation was carried out [ above-mentioned ] to intemal RAM, according to 
the fixed formula which incorporates the data of this RAM for a data-processing means (MPU), and is 
shown in one above, the value (data) of input-output behavioral characteristics is calculated. In addition, 
what is necessary is just to use the formula of the ellipse smoothly connected with one above by one 
above, when the predetermined value (data) of a high level exceeds an output level. 
[0023] On the other hand, **** of a histogram is added to the input-output-behavioral-characteristics 
data (input-output-behavioral-characteristics data computed by several 1) previously computed at a 
predetermined rate according to the degree of separation. 

[0024] When a histogram is the form shown in the continuous-line curve of drawing_2 as a result, it 
considers as the input-output-behavioral-characteristics data which the gamma value of the input-output 
behavioral characteristics of the place (part shown in the arrow heads A and B of this drawing) by **** 
of a histogram becomes large, that is, are shown in the continuous-line curve of drawing_3 . In addition, 
in case it adds at an above-mentioned predetermined rate, according to separation of the histogram of 
each crest, it considers as a fixed rate, separation of the histogram of an output becomes excessive, and it 
is made not to spoil the image by the original video signal. 

[0025] The input-output-behavioral-characteristics data shown in the continuous line of this drawing 3 
are written in each RAM2a of the input-output-behavioral-characteristics conversion time 2, 2b, and 2c 
for every field, and input-output-behavioral-characteristics conversion of the input video signal by 
which 1 field delay is carried out is carried out according to that input-output-behavioral-characteristics 
data. Therefore, the contrast of a display image will be reinforced, that is, contrast will be improved. 
[0026] Thus, in case input-output-behavioral-characteristics conversion of the input video signal is 
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carried out according to the property of an electronic display, it creates the histogram of this video signal 
for every field with the luminance signal of an input video signal (RGB digital video signal), and based 
on distribution and APL of this histogram, according to separation of that histogram, it adds that **** to 
the input-output-behavioral-characteristics data of an above place at a predetermined rate, and it not only 
computes input-output-behavioral-characteristics data, but obtains the final input-output-behavioral- 
characteristics data of the input-output-behavioral-characteristics conversion circuit 2. 
[0027] therefore - for example, even if it is electronic DIPUREI, such as PDP with a small dynamic 
range, black crushing of a display image and white crushing can be suppressed, the contrast of a display 
image can be improved, as a result a high-definition image can be acquired. 

[0028] Even when a histogram is the form of many crests, the contrast of a display image is reinforced, 
that is, the contrast of a screen can be improved, and, moreover, the image of near and high contrast is 
extremely obtained by the subject-copy image. 

[0029] For example, as shown in the broken-line curve of drawing J , when separation of a histogram is 
large, as the component of the input-output behavioral characteristics by **** ^ histogram increases, 
that is, it is shown in the continuous-line curve of this drawing, the gamma value of the part 
corresponding to each crest is large, and it is because the gamma value of the part between each crest 
becomes small at reverse, 

[0030] In addition, although the input-output-behavioral-characteristics data of the input-output- 
behavioral-characteristics conversion circuit 2 are computed for every field of an input video signal and 
input-output-behavioral-characteristics conversion (a gamma correction is included) of the input video 
signal is carried out for every field of this in the above-mentioned example, you may make it obtain the 
data of input-output behavioral characteristics for every fi-ame of an input video signal. In this case, that 
configuration that can be processed for every firame then the same operation as the above-mentioned 
example, and effectiveness can be acquired for each circuit. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawingl] The rough partial block diagram of the graphic display processor of the electronic display 
in which one example of this invention is shown. 

[Drawing 2] Rough histogram drawing for explaining actuation of the graphic display processor shown 
in drawing. 1 . 

[Drawin g 3] Rough input-output-behavioral-characteristics drawing and histogram drawing for 
explaining actuation of the graphic display processor shown in drawingJL . 
[Description of Notations] 

1 1 Field Delay Section 

2 Input-output-Behavioral-Characteristics Conversion Circuit 

2a,2b,2c RAM 

3 Luminance- Signal Detector 

4 Histogram Calculation Circuit 

5 Input-output-Behavioral-Characteristics Calculation Circuit 



[Translation done.] 
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DRAWINGS 
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3^ (CJIISC LTAHJ*#tt^SlliIK 2 ®«il§Wi&Affl*«* 
[0 0 2 7] Lfc*t-3T. mX\tir^i-^y^]yy^jQ) 

[0 0 2 8] Sfc, hi'7A*i^i«®Jg-r*S#& 
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®3>h7:^h^5feST5j:i:*^-i?ir. w^fcUHftic 

[ 0 0 2 9 ] «0 3 ®J8«tt«8fc^^ J: 5 1 , b 

hi!'5A®^i-fB;0^±#tii:t(C«, bXhi'^AO^fn 
C±SAt«?3!^tt®jS^}-*t^<^tD, CJSDISI^®^^ 
ftiBtcs^Ti 5 {c^«J(c^tje;t-SgS^J-®;«>vffl*t;k^ 

<> JS»^cft^$ra®^B^^®:^>v^i*^4^s<rJ:5*>6■r* 

[0 0 3 0] ;fei5. ±mmm0i'^\t. A*s*«ffi^®i 
y >f H»fcAHl:*j#ttlEifeiii» 2 ® Affl:^#ffix- 
3^ s^ta u> miy^-)i mizxtifikmn^Ktiii] 

^® 1 7W-A»lCAmA!|$tt®x-3'&#.5<±:5{cL 
TfciVJ. c:®«'&, #lHl»S-?-®i7k-A«(c5!ia 

[0 0 3 1] 

i^moi^m pj.±mmvrc^^iz. ;i®^Me, a;^ 

xT'L'-f \zm^.-r^ftibizm-Ai]fkm» 
■:JViTAai*#ttx-^'&gai-r5-;^. •?-®bxh^/ 

7A®S?D$^^lllCiSDfcm:£®SI^T5fe®AfflAiRM4 
x-^' frinjS bT±EAa}:b!RfttS«®fcje)® x-^' s 
l^-i'-^l/H (SSViKl^U—A) *(cft^-rsj:3 

{cL&®T?, «l^^^^'-f:^5 5'^'^>i^®/^$^r>PDP 
^®€^xi'7'i^-i'-e*-pTfe. «^?!(i^®iio^n, 
a:3^nsaiA. /i>':3g^i^i^®a>h7Xhsgfes-r 
5 0't^THiSiiiR®e*«<£#5;ii:j5t-e 

*&bXhi'5A*t^i«rojgTab5«^Tt>. 
et#®n>h7Xh*tji^3ti> o^«3iaffl®3>h7 

<, Sfa>h7Xh®H»*^ftens. 

[igw®«*7iiK?g] 

mi] ;i®^Bj®-*jE^$^-rs?T-<x:/^-f® 
[El 2] ^ 1 (c^Tiife»^*«iagH®ftfp*giM-r5 

fc*®«K«bXhi^7Aa 

[0 3] la 1 c^-rife«s*«ia^g®«if^^iSB^-r5 

&*®«ElilS«Affl*i|$ffi0*J:t;bX hi^7Aa 
[4?^®Si§9] 

1 ly ^-}\^mmm 

2 Affl^^tt^^lHlK 

2 a, 2 b, 2 c RAM 

3 wsm^^tiiiHigs 

4 bXhi^^ASfflUlK 

5 Aai*1^1*Sffll5l!S 
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